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Abstract of JP 10277069 (A) 

PROBLEM TO BE SOLVED: To provide a module 
type artificial knee suited to ttie anatomical structure 
and joint state of a patient with the small number of 
elements. SOLUTION: This medical tightening 
device of the module type artificial knee 10 is 
provided with a thigh bone element 16 provided with 
an opening and, a washer provided with the opening 
alignable with a part of the opening of the thigh bone 
element 16 is engaged with the thigh bone and 
prevents the opening of the thigh bone element 16 
from being moved by the washer. A bolt 18 is fitted 
to the washer and the thin and long shaft part of the 
bolt 18 is projected from the thigh bone element 16 
through the opening of the washer and the opening 
of the thigh bone element and fitted to a Morse taper 
post 12 or a thigh bone stem.; The front and back 
position of the Morse taper post 12 or the thigh bone 
stem are decided by the form of the washer 
opening, the position of the washer and the direction 
of the washer inside the thigh bone element 16. The 
Morse taper post 12 or the thigh bone stem is 
provided with an inclined base and an angle is given 
to the Morse taper post 1 2 or the thigh bone stem 
for the thigh bone element. 
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ncoM¥f-rh^i^^^^-i^i^-tt±m-wwmb . 
±im, Timt=J:x/^<7)mizjmrt^mn^^L. m 

Mft^l.T^.'SrSB^^ ?^Jj!c^l.JliaSP^i-* -7 -y 

[*](7) 1 -yx-ynxmnmzwA^mx'h K) . -a. mx-t 

^ b:k:m-m'mmizMLxmm L^tV-^v ■/ i--^-b . 
TmrlB'7'y£^-r-tO|IHPT-sO;K;t/b<7)tJj§Sr|!§ihL, 

^ T^fi- hX'hK). ti^-o^ tuiasH^v ^WM^*^'. B>rie'7 >y 

-COIBP b |frlH±ffiS*iOlBP LT Ml a^n-t 

p^i^SBtj^jSL, miimmizMLmtRLfzy^m^r^-t 

[000 1 ] 

bm^tifz 199 6^7^23 HtcmiiS:fiJt^ta(cii 



jL-^v^Axmrnrnzm-t^ t of& ^ . 

[0002] 

[«*c7)S«] l^ffM^mii. «MW*Slr LfclKigtff 

iAj:mrMuz{tt^x<^^tLfz9m^mx-hh. m 
L . ^c7)mimmc^±.mim'wmmcri-mb raiwf l 

^^mfzHblzmm^ti^Am'WX'rM.T'tyrvii. A 

m'W<7)miiLmco'wmwmzm. o #{t hti. ti^y-b ^^iv 

mm{zmm-fh<7^mmxhh. x-x»mmz[i±m^ 
mmo-)rmt)^i^mi/x±mwx^i^T'^yy^mm.x% 

h±mWX ^J-Zf bi^^-t^'t-li^X ( Morse) T^-ys- 

[00 03] '^w^<r)mu<r)x^—x^m}^hzbt^x 

1 -9 (CK ft tt !> tf) (cS* 7t * $ t IttS £ *t- !> X 
i: ^o^T-g: h ^ i-' A-zkitT-t y iffiffl-rii <r t 

Htc^LT. MS, M^^tcft^^Wt, ±tzWmz^ 

'?-^-/v\^x\-^ht'^hh^-^\t^^^mztihif. xm^ 
mmcnnm\zn\^xmmi,z-^:m^x^j^^tsvth <r b 

'WXT-Aiixm-n-wmcommi,zMLxwmz:^y-^ -y h 

tmizMLxtE^i^zm^^nmtr-^if^'jimti^h^. l 

t^L^st^^. ^-/L'Xt— imcojfWlX 

^^^^^XB'Wmm^^bLx-t^mizmm^fi:^. 
iz. i^i^cr,xmnmm(7)^-(xm(7)mm-hi. m-o 

-^x V (^)&xmsy^n&co^M^^^m^-^h^cf)-^x 
■^h^i>fzMz. mmxiimmtAJimmmi^mmi^z 

[0004] 

■ri>AT.mmmt-^?>izhmiji^-r. m^Ki:B.^cr>mm 

mm. b mmm^zm-^-t^ & < ^mm^h i ^ i^^-ju 
^AJimmiW^ ^ t fSZ'j^m i: § tt-r v ^ ^ » * >i x-:^^ 

mmmm b Ms^^Fjicia^t-s < ^mm^hi> t ^^-^ 
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[0005] 

tt^*^i> b wm<<z±wc7mmw.miimm-th ^ i^"* 

[0006] 3is^Bec^m#cW:5:ll]!ifi^J-C-«±^:i^A-;k5t 

b hcoffl;ftV ^WgP^J-i: ^«r«gfc 
[0007] ^iyjL—)V^XTMli. ^~)VX^~f-<~ 

h b Affi-S-SSoTfjiH t i^jPaltc^At-J^ ■& 5- 

[0 0 08] ^i^iz. ±m-wwmcomni,i. t^/i-hcom 
^^timn^mLx±m'Wmm<^Tmmi>zM tm^coA 

mTmx/. :^y-izX -r'Xm^crynmiz^WT^ ^Xd 

xt^-m-^kx b ifp^cT^mmimizMLrmmi^z&M 
[0009] ^mmmiDmrnmrnxu^ ^i^'^-n-^ 

J tc., 7r:/v hbj^m'Wmmi,zi,±)^^fi:^ v i-^-^* 

[0010] .:*:^Bgi7)§ ^t^tmc^mmmmxn. 
^~;u^Aj:mmcommmmmmt. ^p^^r-ri.AJis 
'i'g«^*-f--So ^coAM-wcomnm-^Kbh-mb 

mis-^^mn^r^^^v-yi^^-itzkM'Wwmizm^L 

TAK-H-SfS^oMP-C-V ■/ ^--v-A^'Kjt&^^vU -5 l^z-t 
-So ^•;Pb{i'7v>-v-i;«-^L. ^VlxbcT^SfflSv^ttigE 
^{iV i^-^—iOliP i; AM'i*^*<7)fflP!^)^^^t^}T^- 



;^-X^^-^^°-4^X b h i'^mizM'^X'rMzi^tr-t^ » 

b$)^Si.->{iAffi#-X-rAtc{±, Ail#^*t 
M t ^-;l-X7"-y b "S V ^{^ AM'i'>?.T-Atc:ft 
K$r^i. -S »f'<^-X $:^{t.S i b ii^X'^ h » 
[0011] 

iwmmmmm} miiz^LfzXoi,z. ^m^m^t 

i^A~;U^Axmi OJi. ^— ;t-:^f— b 1 2 

t , 5- 1 4 t , AH-ff-S* 1 6 t . m^t^ll^h 1 8 
Sr^r-r^So ll^§:fi/i^i^.a.-;l^gi;AXJKl 0{±^coM 
(^iji-r.SAM'i'SRl 6 2r^r-r-S*^. ^-;PXt— 

b 1 2 . j^-^- 1 4 . *3j;lf'iaS;}i;bb 1 Slil^m 

izm-t6±m'wmm^zm^ lt^jb l^^v ^x-awtfira 

-r&Zbt^T^^. 

[0012] ^:-;PXt— b 1 2 tK-^-T^I. X 

d l,z Lfzi^M'm'X. V ~y''2 0 ^-/PXt^-^n— 
b 1 2 £7)5a{a:iS^g|5§:S(t§ /tA6c^J^ 1 S?K ( =^ t'T^ 
^) 2 2&JEJ)?!ct-^fglSg|5^*t--l.o -r^oHTiimi 
S?ig2 2{ix-^f-*f+ftT^-/P:^7=— ^^°-^Xb 1 
2t3*«K^Srft^rd o b 2 6 t i^-Wi? 2 8 Sr* 
-r .S AM#X U -yXT-vU.I^Vl' b 2 4 {±Ail#X 'J -y 

2 0l^maf ■Sii:3C)^'T-§-So i^^y^28l,t. AM 
-i-;^ y - r 2 0 2 SSPtCj^Bg § as 1^ 2 ^}|SII^ t m 
-S, ftfflW^r^|i&sjiST1i:AM'txy-:7-2 Oti;. ^-y 
V2 6tim2^m3 0f^iZAi^'k\-^XolZ-t^:/)\ ^cr> 
ffi, AM#xy-y2 0|*I•CA)li#XU-y:^7'A;i^■;^ 
b 2 4 *llI.lE-r-SlfM%fcSV^i±]HgE«3 2 ^^--r-So 
AK-S-x U -rxr-A^Vl/ b 2 4 ii. « <7 >; ttS 
tfO Ali#X X A to ^J-'/l^-T** <i> StR S ■S AM-i-X -f A 

3 4(7)iti-?;^-^VT>g|I3^3 2tc*-^-r^J;dtc^r-5TVi>-So 
H^Sil/L'AM'H'XT^A 3 4 (i, AM-tx y -7'2 0 CO 
m2^j|S)3 0|*It:iRlft-Ct'.Sx--'Wt#Sg|53 1 

^C^T^-^N-- f't#ffigE3 l{±ffi«W7"->N-^*-r 

-So *f6H3cOfiflCOM4ffi«T{i. ^-;L'X7^WN-;t^X 
b 1 2Ji:Alijl#xy-^-^ffiffl-ti:T(cAJIE#Xxi.&-S 

V ^timmm b -s ^ ^: ^>-c- # -s o 

[00 13] Hl-ia3^#BB-f-^o AM-i-^Sl 6 

{i, P5liW£PBlffim-Sv«;i<'x4 0T«i!$ix-S-Ji>f<7) 
mixtzmmsm 3 6, 38 -S o AM-tS* 1 6 {i 
±ffiP«»^^ffl4 2 b RM(|iJcOTfiH4 4 ^ Wt--S o $ 
'i.e. AM#S3gl 6{4f^:^i!lB (-tf-f b) 5 3 bWlj 
mm (^?-^ b) 5 1 ^*^So AM-S-W^l 6tO|?:^fi| 
BSlJi:. ia3tc^L7'cJ;3t^. MS<{J'^5 0^^- 
t . ^£0J^S< S-;^ 5 0 F*It AXI^^IR ( HS^-r ) 

0 tttts o Ltzmmsim 3 6.38 co±fiffl4 
2(i:. '^m^'<zii<^^,Kfz-)jmxw^<ommzMK)i'^ 
ntzKTM'Wwm ( H.iv^t^ ) b mmm-ti-t -s o 
[0014] TT^xmrn-A o{4HKfc±girrfiH4 o etc 
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MLHic-r^i. iMiO0&sa:MS4 OA ^*-ri>« ±B4 

[QOlSliaiiiJ; t/'ia 3 T-ii^^x 4 0 (i:fic±f4S4 

0 Dmzmm^tifz^mA 6 sr^r-r s <. ^m4 e 

$fL.g.^P4 8«i;, 4i'X«jt4 0<:D^-tim±fiH4 
2. Teffl4 4fOPBltcMftt. ^□4 8>0i"l!fi-f*:^rfS]:^^ 

ma4 8mmi±. m\Hm. Mnm. mm$>i> 
[0016] m^L fzmtmmx'its.m 4 eit. ot. 

<7)B&T^>^:Mf*«M5 4 2r*-rs. ^}|B|4 6{i. 

[0 0 1 7] Wtffi^3 6, 3 8^0Teffl4 4{i, 

8. miHBXOHGO. B&*Tffl6 2. aM6 4, ^Slt 
^cfi:ffl6 6;6^^>^rS. #Miff^g|5«*¥ffl6 2{±. #M 

(7)< s-;z^6 8t- i Kimmim^mmmmMizj: d ::*;si 

:^M#S* 16. 4^.X4 Oti j;l/:iCt5^gP3 6 . 3 Sy^^' 

[ 0 0 1 8] 04 (A) ?jrV^tH5 ( B ) {i. Hi 
5g4^Vl^M 8.7)MSLvi||St®«Sr^i^-r<. 04 (A) t,z 

mL. mi mmmmc^Tiifv m 8 ji^t^vk k 7 2 

'b±:^^'KI!Jtcffit/SWgE7 0Sr*-rSo *c7)fi{i. ^.)V 

h's-.y F7 2com£J: O^hS^Wl (D 1 ) SrW-T-Sfa 
taj*i#V^TV'.^lTiTai7 0 At. ^CDfetLij^^'ftt^T 
\.->=5r\.^TgP7 0 A i:-f*:COfe taj##±gP7 0 B * 

-g.. <{i';^4-'y^'g|57 OC{S4^;PbiO±§l?7 0 B. Tg|5 
7 0 A t mmXh So ±gP 7 0 B (TDi'hfl ( D 2 ) {iTm 

[0019] ;}^>h'sv b'gB7 2<i^CxfflPtKAffi74 

t . ftSfi 7 6 B T-^ d 1 *tcOffi«W 7 6 A ^*-f-S 

A6<Dm^mse<Dmmzmmmj:%?^t>^hhmfmm 

^th:itii^X'%h. ^yPh'N.'y b'7 2C0fflP«-^®7 

4 t , ;}i'.7.^p4 6 5 6 i0^y>-^l ^Z J; -5 

T d^VP h tt^ PS P 4 8 (Cga*-r rf^Vl- h W 7 0 (i . 
^P4 8 <7)® i; ;>5r 5-<50l5t 0 #(tAmc i T i*i6 ^>^X 
■l>)ItKftJST-4<.x±@PTf4H4 0 Bt-hmifh. WP4 
8<7)JF:?^^(±, lilT. $^>tci¥»cilJBH-rs fflP 



X\^h, SgPM 5 6 i: ^XMPK-^H 7 4 {ii'h?^**^?^ 

mxh^hmm-r^^fz^o . 

[0 0 20] EI4 (B) tC^L/SidtC, ;f^';Ph^'y K 
7 2 <!0±H 7 6 (i . 1 ^fiOM-W-r T— f-ffiiOWH 7 8 

A h 1 n<r>n'^^h^^i^mmm i s bt-se*^ ^.tisji 
mm 7 8 & ^fri> , ¥ ^>^rfiiM 7 8 b it^^^.'^mA 6 o 

T^^^fJM 5 4 tct° 'y ^' y 19 . -e<7)i!lM t tiSil) LT 

[00 2 1 ] S ^>tc|l4 ( B ) S:#Bg-t-l. o 1 otOHifi 
. h C7)ttg|l 7 0 -tfiTf.fV V^yY12 t,Z-m. 

i.z^^t,zmMmitz\m.ti^i^m(/^i. o i,zt')Vhtm^SL 
^ti6. ziDrnm-izj^-yx . 7nji^h^:!n.xmn\^x'miK 
^tLrziimx-Lt^i,T&m4 0Bi>zML¥Jim(7)nm.x-m. 

[0022]|15 (A)St^-(B) it:^WmzJ: OWit 
mX'li. T^fl-h 1 8(i. d</Vhtt*-'d</Uh>\-y H 7 2-e 

'^'C-''f}^(:>i^-rtifz'p't''XU^^\'^-&m.izmw.^tiX\-^^a 
mm4 (A) iz^L. mi^zmnLfzcotmtxhh. 
m^Lfz^diziT^iPhcoms^ioi^. ^r^jv-h^y h*7 2 
co-mzfp^mmc^&mt-^mmBmzmw-mtz& 

mmztpmmmm^^^^itfzmim 0 mm^v ^ 5 

mmcn^WI/Z^ h . <r cr)flP'(s--/}>i^ ItiWz^mt^ 2 m 

[00 23 ] zcr,x-? ^r.15*i-rtL?t*VU MSJttc j; D , 
^^M-tS* 1 6^i*iffi4 0 BtcM LafR$;ti:^c:ftjetf* 

4^";t^hW7 0}^;^4^':^TeH4 0 B*^^,®ffi-r 
^ixfcjt^VPb (115 {A)&if {B) ) {i. «^^r»&ij 

^■th^-^\Z'm:k.ti:h. wmx^x?i-hb. 114 (a) 
mi {B) \zm^^Kfz^sivY\±if^)VY<n^'ttttm.± 

m-^x. m4 ( A ) Rt/ ( B ) . la 5 ( A ) aiA' ( B ) 

[0024]|S|6(A)i:(B) XU. ^"y — lAkt. 
9mm& 2 b d-sX^-^ffiS 4 **3|s#:M^8 0 

^zmi/h ^•^'v^U'^se^^h i,z^-tt z b i)^x-^ h , 
^-/^'gp^s 6(imi ^gp^9 0 bwm%m^m^9 
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[0025] d<>!.^H8 4 (iffittTilBfHg 6 t ab-l. 
H8 4i:«BlfHt$)Sd^;:^co±g|ITfiH4 0B{±. :il=7 

mmM^zi.fai. rfsx^-^msAit. Mtrnxm-^fzi. 

m-^fziio \,zr^^mmt^k-nmm(r>\^^ix.mzr^^-m. 

^y-conmmizi:'yx. zkm-wcoma^^f^izm'o 

ti^^t ^fih . mm^i,zimmcr>n^mxmm$tthm 
'^mb^^m-n&m&com^^t>-\t^i^x b^j:diZ7n 
xwo mm 8 4 ^ffMt--s z b ^zb ti-mmz 

ht^hX'hhd.. 

[ 0 0 2 6 ] - 1 Ali.^mcr)KTMt^-&.mcr>ATM 

m^mxm-^tzj^ 0 izAxmcomm^z^i^ d iznm^ 
£^r&]$ ^mmz'Sif^ zbizx -yxMrnii-^mx-mmx 

[0 0 27] 126 (B) X'it:^y—mMm82l,tlM(0 

nm^hT-^mmms 2 a 1 1 M(^M'^^^w-i^Kcm 

B8 2B*ffitTV>^, Tfe^r<iM8 2B{i:;l^-X^ffiffi 

4 0 B c7)^m V -J A 0 c -g. J; 3 t^a^t-^ « 

^iiay ■/ 3/4 0 C i:^9-j5HBc7)^^::.^IIiJM8 2 

^7-&4^X5feiSffi4 0Bt; 

[ 0 0 28] 06 (C) tc^j^L:^c J; ate. 4(c 
^jiVPhffl? 0SrFJfS:trifi]tiffX'9W(t.g.45*IB 
□ 9 8:^)i'S>S, tt'5^BBP9 8{±, 4^XK D WtfflS 4 
^S-r ■&i»4«gE^^ 1 0 0 A t , 1 

0 0 A ^> •/ ^' 8 6 * T-^i-f- S 1 0 0 B 

^^~th . wvmi''^ 1 0 0 A{zii:r^)v hmxm^ 9 y 
[0029] :>--)v^}camt\^xvoyi. 0 

{,zm:?i-±X hZb ifX% So f]y~\A Sr5fe*MB4 0 
B. i^Ji.{f, 4^X4 0<50TfiimtcKD#(t, ;^^-cr)^ 
^>^H 8 2 B ^m^m U -y i^'4 0 C \iZ^t>^h , J^tC . EI 



S^Vt-h 18^, hfi;{)i4-^XTfiLH4 0 B>i(^/i>±[oi 
#fc@t/SJ:-3t. d^XOTffli|76^^.^xMP4 8^jiL 

T 4 6 tcff A-r o Tf-ji' b ^ K 7 2 mmm 

M® 7 4 «^?li^|5l««7)mic^ffigRM 5 6 T-K^-r ^ « 

'omthnmx^-^mH^zw.^i^^^ hKh , i]y~\A(n 

^■^ffi 0 #(tH8 4 (i: , diVl.MtA^;^? 5- 1 4 
ttit;*^-! 4>0-^>5S?/.|.:ftjS^^y)|,« ^■7t'h#7 0 

tfOfet-S=;^g|5^^7 0 B(±^-;kX7^— M 2<?5 
2t*5-14^^11i'i'S»3Sg^t-S. iOj:3^m 

-H^\,zmm.-thmi-m^\>z^ -c ^ 7-{±^vtx h 

[00 30] -^wmmw£'wmt'^mmimm.(nwmm 
At bm&^^ivv^ -y F cm. 0 wttffiT* D . -e <7)fflaff^ 

^^VL- htt* r6]ftl> z b ffix% ^.a^^fisa^iptosw 

iaS#Vl-b«tt*^i'f-^4Ec7>¥iJKlft J: O^'ffetSeBL 

i] ^-*s^-;t/XT— tK;^ M 2 t ^^.xra-C-JPJEIK 
^"^fCZ^-^hfZ^sb. ^~}VX^~}-^~i^7.Y\2bf}y 

tfX%h. mm., i/'jL-;b5^AXM«i:, 
AM*i*S«, ^'t-t^ih^Vtd-z 0 * S V>{±4'^C^j&^^>-mT 
V -^^s-v h , 5 Jgfc j:tX/X{i 7 jgUv ^f^K 0 # 

1 »:iLhc7)AM#XxA^#f--S i ifiX% h . 
[00 3 1 ] SlS^'/Ph, fjy — ai.Xf^—lVX'T—)^ 
-if^XYM.nWmxm^-'LfztK i 3 ^rMi* 

t/'^ 7^ w h coalite j; "9 , S^^J^VL-h 

[00 32] C i TIM 7 Sr#,^t- h „ Eltcii AM#X U 
— 7'"SrW^^V-i^:i/A-;^5\:AX^l 0 2.tf^^fiX\^ 
h . ^ <50||ift®«T'(4 Affi-H-^^T^ A 10 4 j&i^-;PX7" 
M 0 6 tcfiffiK^-t-S i 3 tCjg-^StiTV^ 
So AM'S'XtAI 0 4ii. T-^N-Sr#(tT^ 
-;^X7^-y^°-;KX h 1 0 6 Sr^M^t-SSjUl 1 0 

^mm-h%\^m \ 0 8^*^i>. Affi-t^^Aio 
4 com 2 sail 1 2 (±, B;&o#«i«^i^«ffist3affl§ 

ixSo L.5&>L=Sr:6^"^>, B&^-C^^.'ST-^i/A-;Ps^AXM 
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[0033] ^<DmmmMcr)^^Ti±. ^l^jL-fV-^:^ 

^ - 1 4 J; 19 ^ 'jjL-ji^Aum 1 0 c^mmmm^k 

[0034] mm. mamm-n-mmizmm't^^^ 
cr)mmmmTii. hi— ecoms^vt-h^. ^^f\^h 1 1 

4 ^; ^ >y i^^- 116 lI-ftxTS) D , >ICO»«T'{i#VP 

btyvv-^-^^SV^tCHIsL. d^'X^fllll ISi^ff^ffi 
t t LrW,m t T0 1 - 7 tcBI LT IJmBJ L^c J; 

K-^ffm 1 2 4 €rlr-r§ o 'N-'-Kx b 

v^Ji^Ml-XT-i^co J: a^c«ffijW*l 2 6 a. 4171^ M 

i4^«-^^i 2 4t^i)i-rstatajcDj;d^jg^^^ 

* LT b ^mmmm l 2 6 t >i;K'i'W« 1 2 8 ict^° 

^Hs tz^L^c J; a tc. m^mm 1 2 6 ^liirofiiBjio 

[0035] :>^M#g* 1 2 8 (cM-t-S. ^-/1.Xt— 

b mtnnm,iT¥^xm o wtt® i 3 o (7)ftM^(c j; 
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[ ^^MliS 0J *H » 3 

1 , "Title of I [I veil Lion 

HEDICAL FASTEN! MG SYSTEM 

2 , C ] alias 

1. A medica] fastening system for a modular knee piosihesii comprising: 

a femoral component having superior surface, aji inferior surface, and an aperture 

extending therebetween; 

a washer having a superior surface, sji inferior surface, ar.d aji aperture extending 

therebetween, U:e inferior surface of the wasKicr being engagable wiih the superior surface of the 

fe:noraJ component to inhibit movement of the washer through the aperture in ihc femoral 

component; ai^d 

a bDli including a head portion engagable wirli ihr superior surface of the washer to 
inhibit movement of the bolt through the aperture in the washer, and an elongate shaft portion 
extending froin the head ponion of the bolt, the elongale shaft portior iiaving a length sufficient 
to protrude through the apenure in the washer and iht aperture in the femoral component beyond 
tiie inferior surface of the femoral component. 

2 A medical fastening syste^n for a modular btee prosthesis comprising: 

a fcinoraJ coinponcnt having a superior surface, ^ inferior suiiacc, and a buS5 c-avity that 
defines an aperture extending between the superior surface and the inferior surface, the boss 
cavity ijiciuding a pair of opposed arcuate portions and a pair of oppo^eri flattened portions; 

a washer having a superior surface, an inferior surface, and an apertUiC extending 
therebetween, the inferior surface of the washer being engagable with the superior surface of the 
femoral compwanant to inhibit nnovement of the washer through the aperture in the femoraJ 
component,, a peripheral region that defmes a pair of -opposed arcuate portions ai^d a pair of 
opposed flattened portions, the washer being insenabls into iFie boss cavity in one of a first 
orientation and a second orientation, and once inserted bein?^ iion-roiatable with rcspjcct to the 
femoral component; 

a bolt including a head portion engagable vith the superior surface of the washer to 
inhibit movemerit of ihe bolt :hruugh the apenur^ in the washer, and an elongate shaft portion 



-1- 



(12) 



10-277069 



e;^ii;nding from che head portion of the boU, the elongate shaft portion having a length suffic]ent 
to protrude through the aperture in the washer and trie apenure in the femoral component beyond 
the irferior surface of the femoral component; and 

a Morse taper post engacable a^ith the elongate shaft portion of the bolt, the Morse taper 
post including a longitudinal aais, a base detlnirg aji apenure therein for leceiving the elongate 
portion of the boll therein and defining 2 plane having a selected orientation with respect to the 
longitudinal axis, and a tapered drsial end. 

3 . Datailed Description of IiiventLon 

Cross-Refer ence to Related Applications 
The present application is a continuation-in-pajt of a commonly assigned patent 
application, filed July 23, 1996, entitled MODULAR KNEE PROSTHESIS- 

Field of the InventiQn 
. Thisjnvention relates to joint prostheses, and more parLjcularJy to modular knee joint 
prostheses employed during knee arthroplasty procedures. 

33ackgroiind of the Iiivention 
Knee arthroplasty is a well-known surgica! procedure by which a diseased and/or 
damaged natural knes joint is replaced by a prosthetic knee joint. Typical knee prostheses 
include 2 tibial component, a femoral component, and a patellar component. The femoral 
component generally includes a pair of spaced apan condylar portions, the superior surfaces of 
which ajticulate with a portion of the tibia) componcrt. A femoral stem assembly, used to 
provide lateml stability to ihe replaced knee joint, seats wiihin the medullary canaJ of a disud 
ponion of a femur, and is typica-ly coupled to the femora] component by specialized coupling 
devices, such as a collar and bolt. Some prosthetic knee joints include a structure b-iown as a 
Morse taper post that e?;xnd5 from ir.e inferior surface of the femoral component to mate with 
a femcraJ sleeve thai is securable 10 ihc femoral stem assembly. 

The femoral sleeve, which helps tin spaces at the opening of the medunaiyuzanaU can 
also provide for a modular assembly allowing a surgeon 10 select the most appropriate femoral 
stem frofTi a selection of stems having different lengths and diameters for attachment to one of 
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a seiecuon of femoral componcni^. This modular conflguraticn significant]/ re<luces the number 
cf indjviduai coiT.poner.is [hai mus: uc ;?urchased, stockec. and usedduiinga surgical procedure. 
Alihouoh :he Temoral whiles^: its d: "lensiors, is usuqIjv angled laterally wiih rcspccl to 

the inferior surface of the kTioral component and either ©ff-set anieriorially/'posierially or at a 
central locaiion, it is sometimes d^sirsblc to orient :he fe;r.or2l stem perpendicularly with respect 
10 the inferior surface. For exnmple. depe^.ding on particular patient reqa ire me rus> -/ng femoral 
stem may need to be offset fore or aft with respect to the front of the femoral component. 
SLmilarly, the femoral stem may need to be angled varying degrees to the Icfc ot right witJi 
respect to tiie frort of the fcmurdi cornponaiL. The Morse '^per posL, hcvvcvcr, integrally cast 
as a unitary and indivisible portion of the femoral component. t^uithermore, there is a 
requirement foi a range of sizes of the overall femoral component. Therefore, tn order to 
accommodate all of the possible combinations of overall feinorul component size, 
fore/neutral/aft positioriing of the Morse taper post, and left/perpendicular/ right angling of trie 
Moi^ taper post^ a doctor or hospital is required to maintain an undesirably substantial stock 
of knee prosthesis components. 

Despite the existence of knee joint prostheses having modular components, there remains 
a need for a modular knee joint prosthesis that has greater versatility id accommodate differing 
patient anatomy and joint conditions. It is thus an object of thie invention to provide a modular 
Icnce prosthesis having greater versatility to accommodaie different patient anatomy and joint 
conditions while main raining a relatively low componeLU count. It is another object of the 
invention to provide a mcKjuIar knee prosthesis having components that ajc physiologically and 
geometrically cumpaiitle with diCfersnt anatomical coricitiojis. Still another object of the 
invention is to provide a modular knee prosthesis that is suitable for use in both right and lef: 
knee procedures. Other general and more specific objects of the irivention will in part be 
apparent from the drawings and description that follow. 

Summary q£ the InYention 

The present invention relates to a modular knee joint prosthesis having jmprovexl 
versatility while reducing the overall component count. Components of the modular prosthesis 
of the invention are able to be used with both right and left side prostheses. 

In an exempiarv embodimen: of the invention, a modular kree prosthesis includes a 
femoral component » a bolt, and a Morse taper post. The femoral component has a superior 
suj face, an inferior surface, and an aperture extending iherebstween. The bolt includes a head 
ponton engaoable with rne superior surface of the femoral componen: tn inhibit jnovement of 
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ihc ball through ti.e femora! componsni, and an elongate shaf: pomon '.hat extends trom the li^ad 
portion of !he bolt. The elonsale shaf: portion has s length sufficient to protrude througn the 
aperture beyond the inferior surface of ihe fsmonl component. The Morse taper post is 
engagabic with the elongate 5^aft portion of the boll to retain the Morse taper post in a fixed 
position with respect to the femoral component ai^d the distal end of the Morse taper post is 
introducible uithin a femoral sleeve. 

The modular knee prosthesis can further include a coller intt;rposable between the Morse 
taper post and the inferior surface of the femoral component. The collar can position the 
elongate shaft portion of the. boit or the Morse taper post orthosonally or £t aii angle, in the 
medtaJ or lateral directions, with respect to :he inferior surface of the femcral componera. 

Additicnally, the aperture of the femoral component can beconf[gurec to allow the shaft 
portion of the bolt to be extended through the aperture at a predetermined angle wiih raspact to 
the inferior surface of the femoj"aj component and be held at the predetermined angle by i coLlar. 
The aperture and the boU are cocpciatively configured to position the Morse taper post fore and 
aft with respect to a central reference location. 

In another embodiment of the invention, a modular knee fastening system for a modular 
Icnsc prosLhesis includes a washer engagabic with a bolt anc a femoral component so that a 
portion of the bolt shaft protrudes through an aperture in the washer and an apjcrtune in the 
femoral component. The washer can include an aperture that is in the center of the washer, off- 
center. Of lobed to perrr.ii selective placement of the bolt with respect to the femoral componenr 

In yet ano'.her embodiment of the invention, a medical fastening system for a modular 
knee prosthesis includes a femoral component having an aperture. A washer iiaving an aperture 
alignatiJe with at least a portion of the aperture in trie femora: component engages the femoral 
component to inhibit movement of the washer through the aperture in the femoral component. 
A bolt engages the washer and an elongate shaf: portion of the bolt protrudes fronrTthe femoral 
component through the aperture in the washer and the aperture in the femoral component to 
engage a Morse :apcr post or femoral !itein. The configuration of the washer apenure, its 
location in the washer, and the orientation of the washer within the femoral component 
delermine the fore and aft positioning of the Morse taper post or femoral stem. The Worse taper 
post or femoral stem can be piovided with a canted base to angle the post or stem with respect 
to the femoral componen:. 
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J3etai]ed Description of the Invention 
As iliustmted in FIG. 1, a modular knee prosthesis 10 of the invenuon ineiudes a Morss 
taper post 12, a collar 14, a femoral component Id, and a securing bolt IS. Although the 
illustrated modular knee prosthesis 10 includes a femoral component 1 G adapted for a right bies, 
the Morse taper post 12, collar 14. and securing bolt 18 arc suitable for use, without 
moditication, in association with a femora! connponent adapted for a left knee. 

A femoral sleeve 20, adapted for mating with the Morse taper post 12, includes a Hrst 
end that defines ^ first cavity 22 for receiving the distal end portiar of the Morse taper post. 
In the illustration, the first cavity 22 is tapered to provide a friction fit over the Morse taper 
post 12, A femoral sleeve stem bolt 24, havinp, a head 26 and a shank 2S is posicionable within 
the feiTioraJ sleeve 20. The shank 28 projects into a second cavity 30 defined in the s&c-ond end 
of the femoral sleeve 20. In an exemplary embodimen:, ii;e femoral sleeve 20 includes a 
constriction or shoulder 32 that prevents the head 26 from entering into the second cavity 30 or 
Othcro^ise anchors the femoral sleeve stem bolt 24 within the femoral sleeve 20, ITie femoral 
sleeve stem bol: 2i is adapted id eng22& a mating ponion 32 of a femorsl stem 34 selactad from 
a group of fcmorpJ stems hav-ing different lengths anfl diameters. The illustraied femor^ stem 
has a tapered end 31 that is receivable within the second cavity 30 of the femoral sleeve, which 
has a coinplimentary taper. in other embodiments of the invention, the Morse taper post is 
directly matablc with a femoral stezn or oiher eomponen: without a femoral sleeve. 

RefernriE to FIGS. 1 ihrough 3. the femora; component 16 has a pair of condylar 
portions 36, 3S ihit are connected by intercondylar region or boss 40. The femoral 
component 16 has a stjpencr amculatioTi surface 42 ind an opposed inferior surface 44. 
Further, the femoral compcneiu 16 has a posterior side 53 and an anterior side 5 1 . The anterior 
side 51 of the femoral component 16 includes a patellar groove 50, shown in FIG, 3, within 
which seats a patellar prosthetic comppnent (not shown). The superior surfaces 42 of the curved 
condylar portions 36, 38 articulate with a prosthetic tibial component (not shown) mounted on 
the head of the tibia, in a manner well known to tijose of oidinary skill in the art. 

The boss iiruciure -^0 hai a pair of substantially venical side walls 40A that are generally 
orthogonal to a top, ijifenor surface 40B. The top surface 40B preferably has formed thereon 
a pair of raised ridges 4CC that constitute a collar anti-rotacion dement, as described in further 
detail below. . - 

With reference to FIGS. I and 3, the boss 4Q has a cavity 46 formed witliin a bottom 
superior surface 40D. An aperture 48 defined by the cavity 46 extends between the superior and 
inferior surfaces 42, 44, respectively, of the boss structure 40 and has a selected shape such triat 
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it can be "elongated either in the an terior-posTerior direction or the media! -lateral dire^ction. The 
shape of the aperture can be elliptical oval^ spherical, or of any other suitable shape that allows 
a sufficiciit amouni of translation of the securing bolt shaft when the bolt is mounted within the 
aperture. 

In the illustrated embodiment, ihe cavity 46 has a pair of arcuate medial and lateral side 
walls 52. and a pair of substantially flat anterior and posterior side walls 54 that form a bolt 
anti-rota.lion mechanism, as described in fur.her detail belov^. The cavity 46 further includes 
an end wall 56 that has a substantially spherical or rounded shape for seating a correspondingly 
shaped head of liie securing bolt 18. 

The inferior surface 44 of the condylar portions 36, 38 forms a series of intcgi^ surfaces 
that extend between the anterior and posterior sides of the femoral component. Referring to 
FIG. 2, :he inferior surface of each condylar portion comprises a subsiantiaJly vertical anterior 
surface 58^ an anterior chamfer, surface 60, a substantially honzonial surface 62, a posterior 
surface 64, and a subsianiialiy vertical posterior surface 60, The surface 62 of each condylar 
portioti has an indentation 6S Lhat extends partly into the interior surface ot each concylar 
portion. The indeniaticn allows the surgeon \o grasp and handie the femoral ccnr.ponenl via a 
suitable handling instrument. Those of ordinary skill in the an will recognize that the remcral 

component 16, boss 40. and condylar portions 36,38 can have a variety of shapes. 

FIGS. 4A = 5B illustrate preferred embodiments of the securing bolt 18 of FIG. L With 
reference to FIG. 4A, the bolt 18 of,& first embodiment has a shaft portion 70 that extends 
upwardly and outwardly from a bolt head 72. The shaft has a lower unthreaded pordon 70A 
that has an outer diameter (Dl) less than the outer diameter of bolt head 72, and an upper, 
threaded portion 70B Chat is integral with the lower unthreaded portion 70 A, An indented neck 
portion 70C may separate the upper and lower portions 70B, 70A of bolt 18, The outer 
diameter (D2) of the upper poilion 70B can be shghtly less than the outer diameter (DI) of the 
lower shaft 4X)nion 70A. 

"The bolt head ponion 72 has a boss aperture engaging surface 74^ and an opposed, top 
surface 76 that includes a pair of canted surfaces 76A that join at an apei 763. The 
aperture-engaging surface 74 can hai/e a rounded or spherical shape complementary to that of 
the end wall 56 of the boss cavity 46. The mating engagement of the aperure-ensaging 
surface 74 of the bolt head 72 and the shaped end wall 56 of the boss cavity 46 positions the bolt 
shaft within the aperture 48. The bolt shaft 70 extends from the boss top surface 40B at a 
selected angle determined by the shape of the aperture 48 and by the mounting ar.gle of the 
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collar 14. The shape of the apcnurc 48 helps determine the allowable angle and translational 
range of the bolt siiaft by allowing the boU. shaft lo angutate and translate within the confines of 
the aperture, and to evenLually seal at a selectee position therein, as described in fuither detail 
below. Although the end wall 56 and Hpenu re-engaging surface 74 arc shown >A^ith 
sphencally-shaped contours, those uf ordinary skill will recognize that o:her compatibk 
con fip jra Lions are possible. 

As illustrated in FIG. 4B, the top surface 76 of the bolt head 72 has a peripheral 
surface 78 that is defined by a pair opposed, arcuate sides 78A and a pair of opposed, 
substantial!/ flat sides IZ^^ The flat sides 78B malingly engage the Oat side wails 54 of tjie boss 
cavity 45 iid cooperate therewith to secure ihe boll within the cavity and \q prevent unwanted 
rotation of the bolt when secured therein. 

Will further reference :o FIG. 43, in ore embodiment tie bolt is constructed such that 
the shaft portion 70 of the bolt extends from a generally centraiiy located position on the boll 
head 77. Tills arrangement allows the bolt shaft to e^'.ent from the inferior surface of the 
femoral component when the bolt is mounted v/ithin the bois apenure at a selected location and 

desired angle reladvc to the inferior sprface ^OB. 

FIGS. 5 A and 5B illustrate another embodiment of a securing bolt 18 constructed 
according to the invention. In this embodiment, boll IB is similar to tliat described above and 
sT)own in FIGS. 4A anc! 4B. except that the shaft 70 is positioned on the bolt head 17 in an 
offset, non-centered position. As illusir^ied, the shaft portion 70 of tne bolt exiends upwardly 
from a position axially offset a selected disia^Ke from a oenerally ccrtrally located position of 
ine OQir head 72. In an excmplajy embodiment, the shaft is offset fronn this generally centrally 
located position is in the range of about 0 mm to about 5 mm. Preferably, the offset distance 
is about 2 mm. 

This offset construction of the bolt 18 allows the bolt shaft 70 to extend from the boss 
inferior surface 40B, when the bolt is mountsc within the boss aperture, offset fiom a central 
or neutral position in either an anterior or a posterior direction, in addition to being oriented at 
a selected angle and axial orientation relative to the infenor surface 40B of the fc[noia] 
component 16. For example, an offset uoit (FIGS. 5A and SB) oriented in either an ajiterior or 
posterior direction may be necessary for differing ana:omie5, or where bony deficiencies exist 
in certain arf^i of Uic femur. Dy contrast, the illustrated bolt of FIGS. and 4Q can be ussd 
in both left or right side prostheses where nc bolt offset is desired. Thus, tiie bolts illustrated 
in FIGS- 4A, 4B, 5 A and 5B can be used in both right and left side prostheses where an anterior 
or postericr, or medial or lateral offsei is needed. 
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With reference to FIGS. 6A and 6B, ihe collar 14 has a central body portion 80 thai has 
an outer penpheral surface 82 and a boss engaging surface 84. The collar 14 can further include 
a neck portion 86 that extends upwardly from a seating surface 88 if required lOTT.ate with a 
particular Morse taper post configuration. The neck 86 can include a first annular portion 90 
and a stepped annular portion 92. A lip 9^ formed along the top of the stepped annular 
surface 92 overhangs the first annular portion 90. The proximal end of the Morse tapper post 12, 
when assembled with the collar 14. engages the sealing surface 88. 

The bass engaging surface 84 can be canted to form an angle with a transverse plane 96. 
The transverse plane is uefmed as the horizonial piane'ihal extends through the knee of an 
upright subject and that is onhogonal lo uaih ihe coror.al plane and ihe sagltial plane, as will be 
appreciated by those having orQinai7 skill in the ajt. The engaging surface 84 and the top, 
inferior surface 40B of the boss 40, which lies m the m.nsversc pl^^ne, form a mounting angle 
" c«; * when the collar is assembled with the femoral component and engages the boss top surface. 
The angle " o; " is preferably between about 0* and about 15*. According to one practice of the. 
invention, the boss engaging surface 84 can be canted in the anterior-posterior direction to cither" 
the anterior or posterior side as nieasured in the sagittal plane. Likewise, the stirface 84 can be 
cajited in the medial -lateral direction to either the medial side or the posterior side as measured: 
in the corona] plane. Preferably » the angle "oc" can rafvge between about 0' and about 15" in 
any direction. This varied collar angulation provides a plurality of mounting angles for tite 
Morse taper post 12 that is compatible with the various possible orientations of the femoral stem 
when mounted within the distal portion of the femur. Those of ordinary skill in the an will 
readily appreciate thai the boss mounting surface 84 can be configured to provide any 
combination of coronal and sagittal plane angulations that are constrained by the foregoing angle 
ranges- 

The collar 14 can be used with either right or left side knee prostheses. Generally, the 
collar is positioned such that the angle is to the lateral side of the prosthesis, as measured in the 
coronil plane. The same collar can be used in either a left or right side prosthesis by simply 
reversing the orientation of the collar on the prosthesis to ensure a lateral angle for the Morse 
Uper post 12, 

With reference to FiG. 63, the collar peripheral surface 82 has a pair of opposed arcuate 
sides 82A and a pair of opposed, flai sides S2B. Fla: sides S2B are adapted lo engage the raised 
ridges 40C of the boss top surface 40E. The rriatin^ contact between the raised ridges 40C and 
the flat sides 82B of the collar pen pherat^ur face prevents unwanted rotation of the collar when 
it is mounted on the boss top surface ^OB. 
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As illListrated in FIG. 6C» the collar 14 furtrier has a central aperure 98 thai seats 2nd 
orients the bolt shaft 70. Tlie aperture 98 has a funnel-like ponion lOOA adjacent the boss 
mounting surface 84, and a cylindrical portion IGOB that e.^tends fiom the funnel-like 
portion lOOA to the neck 86 of the collar. The funnel-like portion lOOA provides an additional 
clearance space for bolt insenion. 

An exemplary modular knee prosthesis caji be assembled in the following manner. The 

collar 14 is mounted on the top surface 40B, e.g., inferior surface, of the boss 40, and the Hat 
sides 82B of the collar are aligned with the raised ridges 40C. The securing bolt 18 is then 
inserted into the boss cavity 46 from the underside of the boss and through the boss aperture 48, 
such that the bolt shaft extends upwardly from the boss inferior surface 40B. The spheric-ai 
engaging surface 74 of the bolt head 72 mates with and engages the similarly configured end 
wall 36 of the cavity. The selected shape of the cavity end wall allows the bolt shaft to seat 
within the cavity at an angle that is determined by the collar 14. The boss mounting surface 84 
of the collar 14 determines the angle at which the bolt shaft protrudes into and extends from the 
collar 14. The threaded portion 70B of the bolt shaft 70 thrcadedly a threaded portion of the 
Morse taper post to bind the Morse taper post and collar lo the femoral component. In this 
axJaJly successive as'.emblage, the collar is pressure fitted between the Morse taper post and boss 
by the threaded engagement of the bolt and stem. 

A significant feature of the present invcniion is the complementary shape of the cavity 
end wall and the mounting surface of the securing bolt head, which cooperate to pHDsition the 
securing bolt at a selected angle determined by the collar mouiuing angle. The varied positions 
in which the securing bolt shafi can be oriented arc facilitated by the selected shape of tlze 
aperture. In the modular knee prosthesis of the present invention, the shaft of the securing bolt 
can be centrally located or offset, depending upon th? surgeon's judgment. Additionally, since 
the collar is pressure fitted between the Morse taper post and boss, the Morse taper post and 
collar can be separately provided in a packaged modular knee prosthesis. For example, the 
packaged modular knee prosthesis can include a femoral component, an offset and/or a non 
offset type securing bolt, a collar or collars having a 5 degree and/or a 7 degree canted mountins 
surface, and a Morse taper post. The packaged modular knee prosthesis 10 of the invention can 
further include a femoral sleeve and one or more femoral stems. 

Although the securing bolt, collar, and Morse taper post have been illustrated in co-axial 
contigurations, such configurations are not required by the invention. For example, depending 
on Che dimensions of the securing bolt, collar and Morse taper post, the securing boU can project 
Lhiough the apenure in the femoral component and the collar so as to be perpendicular to the 
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inferior surface; however, the boss mounting surface or Lhe neck of the collar can be canted to 
angle the Morse taper pest as desired. 

Referring now to PEG. 7, a rr.odular kr.ee prosthesis 102 is illustrated that does net 
include a femonsl sleeve. In this embodiment, a fe[-nora] stem 104 is adapted for mating directly 
with a Morse taper post 106. More particularly, the femoi^ 5tem includes a First end 108 that 
defines a cavity 1 10 that is tapered to provide a friction fit over the Morse taper post 106. A 
second end 112 of the femoral stem is adapted for placement in a patient's medullary canal. In 
substantially, all other respects, however, the rcmaiaing components of the modular knee 
prosthesis are identica] to the components illustrated in Fig, 1. 

With respect to each of the preceding embodiments, a modular collar 14 increases the 
adaptability of the modular taec prosthesis 10. However, other embodiments of the invention 
include a' Morse taper post that has features of the collar, such as a canted boss mounting 
surface, funnel-like portion, opposed arcuate sides, and opposed flat sides. As these 
configui^tions could preclude the Morse taper post from rotating during assembly, because its 
base is lodged between the raised ridges of the femoral component, a securing bolt can be 
provided that is rotatable with respect to the femoral component to uigc the securing bolt and 
Morse taper post together. 

For example, FIG. 8 is a cutaway view of an alternative embodiment of the invention 
having a securing bolt and washer fastening system that does iiot include a collar, for use with 
a femoral component. In this embodiment, the securing bolt of FIGS. 1-6 is replaced by a 
bolt 114 and a washer 116. wherein the bolt and v/asher are rotatable with respect to eacli other 
and are collectively cooperative with the configuration of a boss cavity 118 to facilitate 
ajigulation and translation of the bolt as-described above with respect to FIGS. 1*7. The bolt 
includes a head 120. a shank 122, and an engagement feature 124 such as threads. A 
supplemental component 126. such as a Morse taper post or femoral stem includes features, such 
as threads, that cooperate with the engagement feature 124 of the bolt 114 to allov/ the bolt to 
be firmly mated lo the supplemental component and a femoral componem 128. As a Morse 
taper post is illustrated in FIG. 8. the supplemental con^poneni 126 will be referred to as such 

during the descriptions that follow. 

The lateral angulation of the Morse taper post 126 with respect to the femoral 
component 128 is determined by the cant of a boss mounting surface 130. In FIG. 8» the plane 
defined by the boss mounting surface 130 is substantially perpendicular to the longitudinal axis 
of the Morse taper post to provide a neutral or 0 degree orientation. In other embodimeni's^ the 
boss mounting surface defines a plane that is not perpendicular to the longitudinal axis of lhe 
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Morse taper post to provide a selected angulation to the righ; ur left with respojt to the front of 
the femoral componeat. 

- Positioning or translation of the boh 1 14 fore aft is accomplished by selection of an 
appropnate washer 116 as illustrated in FIGS. 9-lG. Hach of trie illustrated washers 116 
includes a sphericaJ boss-engaging or inferior surface 132, a contoured bolt head-engaging or 
superior surface 134, a peripheral surface 136, a top surface 138, a pair of opposed, arcuate 
sides 140, and a pair of opposed substantially fliit sides 142. T^e fl?.t sides 147. matingly engage 
a flat side wall of the boss cavity 1 IS and cooperate therewith to secure the washer 1 16 within 
the cavity aud prevent unwanted rotation of the washer in a manner similar to that described 
above with respect to FIG. 4B. 

Referring now to FIG. 10, a top view of a washer 1 16 in accordance with the irvention 
is illusijatcd, wherein an aperture 144 is in the cfinter of ihe washer. A washer having this 
configuration is selected when no offset of the bolt 114 is required. By contrast, FIG. 11 
illustrates a washer 116' wherein an aperture 144' is not at center of the washer, but is offset 
toward one of the substantially flat sides 142'. Thu5, offset of the bolt 1 14 can be achieved with 
this waiher by orienting the v,>asher within the boss cavity 1 18 so that the aperture 144' is either 
closer to the from or the back of the femoral component 128. 

FIG. 12 illustrates an embo'dlmenL of the washer 3 16" having a ^ouble-lobed 
aperture 144", wherein each of the apenure lobes 146 and 148 is, dimensioned to receive the 
boll shank 122 iherell-rough. A neck portion 150 locally reduces the diameter of the 
aperture 144'' and defines the first and second lobes 146, 148 Ai the neck portion 150, the 
aperture 144" has a smaller diameter than the bolt shank 122. However, the open configuration 
of the neck ponlon 150 allows 3 curved side ponion of the bolt head or shank to extend into the 
principally unoccupied iobe as shuwn in FIGS, 13 and' 15. This double-lobed configuration 
provides particular benefits in an application requiring a bolt to be positioned in either of a first 
or a second precisely defined location, but wherein the required bolt shank or head dimensions 
in association with the close proximity of the first location to the second location preclude the 
provision of two separate and distinct apertuies. Additionally, a double-lobed configuration 
having a first lobe centrally located and an offset second lobe allows a single washer to be used 
in a kit to provide fore, neutral, and aft positioning of the boU 120 by appropriate orientation 
of the washer within the femoral component and insertion of the bolt through on of the lobes. 

FIG. 13 is an end view of the washer 116^' of FIG. 12 ia association with a bolt in a 
first, ceatial. position and FIG. 14 is a side view^ oF the bolt ajid washer of PIG. 13. The 
bolt 120 is illustrated with a slot 152 having six flattened sides suitable for engaging a hex 
wrench: however, the bolt head can be provided with oiher configurations known to those skilled 
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in the an to permiL the bolt to be tightened with a lool or by hand. FIG. 15 is an end view of 
the washer of FIG. 12 in association with a bol: in a second, offset position and FIG. 16 is a 
side view of the bolt and washer of FIG. 14, 

Thus, an exemplary kit may include a selection of washers, a single bolt, and a selection 
of Morse taper posts and/or femoraJ stems, and be assembled in the following manner. A Morse 
taper post having the desired angulation is selected and mounted on the top surface of the boss, 
and the flat sides of the Morse taper post are aligned between the raised ridges* A washer 
having the desired aperture location is selected and a bolt is inserted through the aperture. The 
washcj is then insened inio ihe boss cavity from the underside of the boss and the bolt shajik 
is passed tijrough the boss aperture, such that ti;e bolt shaft excends upwardly from the boss 
inferior surface. The spherical engaging surface of the washer nnates with and engagf^s the 
similarly configured end wali of the cavity and the sides of the washer engage the sides of tiie 
boss cavity to inhibit rotation of the washer. The selected shape of the washer an3 location of 
the aperture determines the offset of the bolt. The threads of the bolt engage the threads of the 
Morse lap«r post and the boll is rotated to urge the bo:t and Morse taper post together. 

It will thus be seen thai the invention efficiently attains the objects set fonh above, among 
those made apparent from the preceding description. Since certain changes may be made in die 
above constructions without departing from the scope of the invention, it is intended that all 
matter contained in the above description or shown in the accompanying drawings be interpreted 
as illustrative and not in a limiting sense. 

Preferred aspects ire provided as stated in the followings. 

(1) The medical fastening system of claim ], further comprising suppIe,T,enta] component 
ergagable with the elongate shaft portion of the bolt. 

( 2 ) "^="'«iicalfasteningsy5temof"p-c(x,,wher-eirtthesupplementa!compone.UisaMorse 
taper post. 

( 3 ) Ti.e rnedical fastening system of , «,hercin the Morse taper post includes a 

long.tudinal axis, a base defining an aperture .herein for receiving the elongate portion of the 
bolt therein and defining . plane that is perpendicular to the longltudinai axis, and a tapered 
distaJ end. 
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( 4 } The medical fastening system of , wherein the hlonc taper post includes a 

longitudinal a;.;i5, a base defining an aperture iherein for receiving ihs elongate portion of the 
bolt therein and defining a plane that is angled with respect to the longitudinal axis. 

( 5 ) The medical fastening system of claim 1, wherein the superior surface and the inferior 
surface of the washer are cun.cd. 



( 6 ) T7,e medico fastening systerTi of claim 1 . wherein ti.e aperture of the washer is smaller 
than the aperture in the femoral component, the apenur^ in the washer is not in the center of 
the washer, the aperture in the femoral compo,,ent is elongate and has an aiiterior portion and 
a posterior portion, wherein the washer is matable with the femoral component m a first 
orientation to position the aperture of the washer toward the anterior portion of f-.e aperture of 
the femora! component, and wherein the washer i, matable with the femoral component in a 
second orientation to position the apenure of the washer toward the posterior portion of the 
aperture of^the femoral component. 

< 7 ) The medical fastening system of "Pe.ti * wherein the washer includes a periphery region 
that defines a paii of opposed arcuate ponions and a pair of opposed flattened portions, the 
femomi component includes a boss cavity that defines the apenure of the femoral component. 
tJie boss cavity including a pair of opposed arcuate portions and a pair of opposed flattened 
portions, the washer being insenable into the boss cavity in one of a first orientation and a 
second orientation, and once inserted being non-rotatabic with respect to trie femoral component. 

C 8 ) The medical fastening system of claim 1 , wherein the aperture of the washer includes 
first and second lobes dimensioned to receive the shank of the boit therethrough, the first and 
second lobes being defined by a neck portion of the ^.■asher having a diameter less than the 
diatneter of the shank, wherein the aperture in the femoral component has an anterior portion, 
a central portion, and a posterior portion, and wherein the washer is matable with the femcr^ 
component to align the firs: lobe of the washer with one of the anterior portion and the posterior 
portion of the apenure of the femoral component, and the second lobe ponion with the central 
portion of the apenure of the femoral component. 
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( S ) The medical fastening system of claim 2 , wherein the apenure of the v^-asher includes 
first and second lobes dimensioned to receive the shank of the bolt ti-iereth rough, the first md 
second lobes being defined by a neck poition of [he washer having a diameter less than the 
diameter of the shank, wherein the aperture in the femoral component has an anterior ponion, 
a<:cntral ponion, and a posrenor ponion, and wherein the washer is matabie with the femoral 
component to align the first lobe of ihe washer with one of the anterior portion and the posterior 
ponion of the aperture of the feinoral component, and the second lobe portion with the central 
portion of the apenure of the femoral component. 

4 . Brief Description of Drawings 

The foregoing and otlier objects, features and advantages of the invention will be apparent 
from the following description and the accompanying drawings, in which like reference 
characters refer to the same parts ihix:)ughout the difTerent views. 

FIG. 1 is a cutaway exploded view of a modular knee prosthesis according to the pj«ent 
invention that includes a right knee femoral component; 

FIG. 2 is a perspective view of the femoral component of the mcxlular knee prosthesis 
of FIG. I; 

FIG. 3 is a bottom perspective view of the femoral component of FIG. 2; 
FIG. 4A is a side view of one embodiment of a securing bolt useful with the modular 
knee prosthesis of FIG. 1 ; 

FIG, 4B is a top view of the securing bolt of FIG. 4A; 

FIG. 5A is a side view of aii alternate embodiment of a securing bolt useful with the 
modular knee prosthesis of FIG. 1; 

FIG, 5B is a lop view^ from the shaft, of the securing bolt of FIG, 5A; 

FIG. 6A is a side view of a collar useful with the modular knee prosthesis of FIG. 1: 

FIG. 6B is a lop view of the collar of FIG. 6 A; 

FIG. 6C is a cross-sectionaJ view of the collar of FIG. 6A taken along line B-B of 
FIQ.6B; 

FIG. 7 is a cutaway exploded view of an a modular knee prosthesis according to the 
present invention, wherein a femoral stem is directly mountablc on a Morse taper post; 

FIG. 8 is a cutaway view of an alteiTiative embodiment of the invention having a bolt and 
washer fastening system and that does riot include a collar; 

FIG. 9 is a side view of a washer in accordance with the invention; 
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FIG. 10' is a top view of a washer in accordance witti the invention; 
FIG. 1 1 is a top view of an alternative embodiment of a washer in accordance v.^iih the 
invention; 

FIG, 12 IS a top view of an yet another embodiment of a washer in accordance with the 
invention; 

FIG. 13 is an end view of the washer of FIG. 12 in association with a bolt in a firs: 
position; 

FIG. 14 is a side view of the boll and washer of FIG. 13; 

FIG. 15 is an end view of the washer of FIG. 12 in association with a bolt in a second 
position; and 

FIG. 16 is a side view of the bolt and washer of FIG. 15. 
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1 . Abstrac t 

A medicaJ fastening system forz modufar knee prosthesis includes a femoral component 
having an apenuie. A washer having an apenure aiignable with at least a poition of the 
aperture in the fcmtjral component engages the femoral component to inhibit movement of the 
washer through the aperture in the femoral connponent. A bolt engages the washer and an 
elongate shaft portion of the bolt protrudes from the fenriaral component through the aperture in 
the washer and the aperture in the femora] component to engage a Morse taper post or femoril 
stem. The j:on figuration of the washer aperture, its location in the washer, and the orientation 
of the washer within the femoral component determine the fore and aft positioning of the Morse 
taper post or femoral slem. The Morse taper post or femoral stem can be provided with a 
canted base to angle tfie post or stem with respect to the femoral component. 

2 - Se I ected Drawing 
Fig- 1 
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